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1. Accomplishments under AFCSR Grant 78-3608 for the period
1 July 1978 to 30 June 1979
1.1 Papers and Lectures

a. Curved Space Scattering.

i. Invited paper presented at Conference on Mathematical
Methods and Applications of Scattering Theory,
21-25 May 1979

ii. to be published by Springer-vVerlag.




1.2 Resecarch Objectivities which have been hcconplished.

During the time of the present grant, a3l miathematical
machincery and computer codes nccessary to determine the jonospheric
structure via the cxact tall wave theory have been developed
and tested on synthetic nodels. Some of this work is described
below,

Accurate time delay and phase shift data is cobtainable
with presently available ionosonds. To obtain the reflection

coefficicnt b(k) from the phase (k) we nsed the analytic pro-

pertics of b(k) and developed a goneralized form of the Hilbort

~ 1

transforn which allews the anplitude Re[Za(b(k))] = injb (k)]

= w(k) to be calculated from the phase via the relation

ap | =2 [ “(:f‘;'()’:i;ok')dk

Here p indicates a principle value and z, is the height above

0
the ionosphere to the bottom of the ioneosphere. It was necessary

.

to develop this gencralized version of the transform because
of the particular analytical propertics of b(k). The cemplete
reflection coefiicient follows via b(k) = exp[{nib(k)]+i:(k)]_
The transform was verified analytically for particular cases.
i(9(z) + =z)

For any analytic function f£(z) = R(z) e

we showed that the amplitude follows via

@ o ! -1 i
in R(z) = 1nR(0) + 2o iiigiml:i,ili: .
’ T 7 J ' 1

-® z' (z -z)




For ionospheric scattering, R(0) = 1 and thus tn R(0O) wvanishes.
For this transform, a computer program (which takes into

account the singular structure of the intepgrand) was developed

and tested on variocus analytic synthetic scattering data vhere
exact results are known. Below the computed amplitude and phase
results for one and two s-function potentials is comnpared with
the known analytic results. The accuracy of the computer cal-
culation can be set in advance by choosing a parameter.

Althouph any desired accuracy can bte obtained subject only to

coaputer precision chosen, six place accuracy was nsad Tor the

9]

synthetic ecxample, As can be scen from the priatout, the pre-
cision i: greater than six-places in all cases. The reason

for such accuracy is that when real data is used, all ervors

will be due to inaccuracies in the data, Furthermore, ccmputer
codes for (1) the Gelfand-Tevitan integral equation and (2) a fast
Feuricr transform have been developed, coded, debugged, tested
acainst svnthetic models and found to work well. Initially,
noise will be [iltered from the data by taking a running average
of various numbers of experimental data values. If desirable,
more complicated filtering mothods for noise reduction will be
instituted later. Thus all necessary computer codes are debugged
and availatle for immediate use as soon as the ionosond data
becoimzs available.

Besides this, a manuscript describing our method has bceen




orcpared.  This nanuscript by Cohen and “orcs which 1s a ~ore
detailed version of Section I of this proposal, will be culaitied
shortly. Also both Cohen and H. E. Moses have Lrocentod invited

Papers at the conference on scattering sponsorcd by SRL snd bheld

in May, 1979,
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1.3 TInteraction with éther'Invcstigato:s

a. We have participated in the Inverse Scattering Seminar
at the Courant Institute of Mathematical Scicnces organized by
Prof. Peter Lax.

b. We have discussed informally problems of mutual-interest
concerning inverse scattering theory with Professors Peter Lax,
2ercy Deift, Louis Nirinberg, and Trubowitz at the Courant Institute.
Extensive interaction between the members of the research group

has taken place including direct and telephone conversation between

-~ the Penn and Lowell contingents.



